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<210> 1 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 1 

taacaatagg ccggccaccc cttc 



<210> 2 

<211> 18 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic DNA 



<400> 


2 


gagtttttgt tctgcggc 


<210> 


3 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


3 



18 



1 




tttaatcatc tgcagtaccg ggagctc 



27 



<210> 


4 


<211> 


28 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


4 



ttcattcttg ctagctcctg ggagaggc 



<210> 5 

<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<220> 

<221> misc_feature 
<222> (15) . . (15) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> rnisc_feature 
<222> (16) . . (16) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (17) . . (17) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 
<222> (24) . . (24) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 
<222> (25) . . (25) 




<223> n represents the following sequences in a 1:1 relative abundance: 
A and R, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (26) . . (26) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<400> 5 

ccggccaccc cttcnnnctc aacnnncggg accagctgga aag 43 



<210> 6 

<211> 65 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<220> 

<221> misc_feature 
<222> (17).. (17) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 

<222> (18) . . (18) . 
<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 

<222> (19) . . (19) , 
<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 

<222> (21) . . (21) , 
<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 



3 



<220> 

<221> misc_f eature 
<222> (22).. (22) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the triraer sequence YTG and RBT, respectively 



<220> 

<221> misc_feature 
<222> (26).. (26) 

<223> n represents the following sequences in a 1:1 relative abundance: 
Y and R, in the trimer sequence YTG and RBT, respectively 



<220> 

<221> misc_feature 
<222> (27) . . (27) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 



<220> 

<221> misc_f eature 
<222> (28) . . (28) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 



<220> 

<221> misc_feature 
<222> (44) . . (44) 

<223> n represents the following sequences in a 1:1 relative abundance: 
Y and R, in the trimer sequence YTG and RBT, respectively 



<220> 

<221> misc_feature 
<222> (45) . . (45) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 



<220> 

<221> misc_feature 
<222> (46) . . (46) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 



<400> 6 

ggatgaggtc cggcaannnn nnaatnnngg tgctcttcag cttnnngagc tcccggtact 
gcagg 



60 
65 



<210> 7 
<211> 62 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<220> 

<221> misc_f eature 
<222> (17) . . (17) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (18) . . (18) 

<223> n represents the following sequences in a 1:1 relative abundance 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (19) . . (19) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc__f eature 
<222> (32) . . (32) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (33) - . (33) 

<223> n represents the following sequences in a 1:1 relative abundance 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (34) . . (34) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (41) . . (41) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc feature 



5 



<222> (42) . . (42) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (43) . . (43) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<400> 7 

caaccagacg gccacgnnna cgggcaggct annnagctcc nnncccaacc tccagaacat 60 



cc 



<210> 8 
<211> 43 
<212> DNA 



62 



<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc_f eature 
<222> (14) . . (14) 

<223> n represents the following sequences in a 1:1 relatxve abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (15).. (15) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (16).. (16) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (23).. (23) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc feature 



6 



<222> (24) . . (24) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 
<222> (25) . . (25) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<400> 8 

ccgcctcccg cacnnncttc acnnnggcct ctaggtctgg cac 43 



<210> 9 

<211> 65 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic DNA 



<220> 

<221> misc_feature 
<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 



<220> 

<221> misc_feature 
<222> (21) . . (21) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 



<220> 

<221> misc_feature 
<222> (22) . . (22) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 



<220> 

<221> misc_feature 

<222> (38) . . (38) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 

<222> (39) . . (39) 

<223> n represents the following sequences in a 1:1 relative abundance 



A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (40) . . (40) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (44) . . (44) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (45) . . (45) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 
<222> (46) . . (46) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (47) . . (47) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 
<222> (48) . . (48) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (49) - . (49) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 



<400> 9 

cctgcagtac cgggagctcn nnaagctgaa gagcaccnnn attnnnnnnt tgccggacct 
catcc 



60 
65 



<210> 10 



8 



'* 1 «» 

, (I 

.1 V 



<211> 62 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<220> 

<221> misc_f eature 
<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 
<222> (21) . . (21) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 
<222> (22) . . (22) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (29) . . (29) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 
<222> (30) . . (30) 

<223> n represents the following sequences in a 1:1 relative abundance: 
' T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (31).. (31) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (44) . . (44) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 



9 



It 



<221> misc_f eature 
<222> (45) . . (45) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 
<222> (46).. (46) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<400> 10 

ggatgttctg gaggttgggn nnggagctnn ntagcctgcc cgtnnncgtg gccgtctggt 60 



62 



tg 

<210> 11 

<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc_f eature 

<222> (19).. (19) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 

<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 

<222> (21) . . (21) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 

<222> (28) . . (30) 

<223> n is a, c, g, or t 

<220> 

<221> misc feature 



10 



<222> (38) . . (38) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (39) . . (39) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (40) . . (40) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

•acaaaaaa caa 43 



<400> 


11 


gtgccagacc tagaggccnn ngtgaagnnn 


<210> 


12 


<211> 


30 


<212> 


RNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


12 


aaauacaaca auaaaacgcc acaucuugcg 


<210> 


13 


<211> 


28 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


13 


taacacgaca aagcgcaaga tgtggcgt 


<210> 


14 


<211> 


30 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 



30 



28 



11 



<400> 14 

aaatacaaca ataaaacgcc acatcttgcg 



<210> 15 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 15 

ttcattcttg ctagctcctg ggagaggc 



<210> 16 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 16 

gagaagatcc tgcagtaccg ggagc 



<210> 17 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 17 

gaccaacatc aagactgcc 



<210> 
<211> 
<212> 
<213> 



18 
18 
DNA 

Artificial 



Sequence 



<220> 

<223> Synthetic DNA 
<400> 18 

ttggccagga acttgtcc 



<210> 19 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 

<400> 19 



S-l 1 " \ 4— /-» /-X /""I 4~ 

ccduggccLC 


ugy^yy^yy l 


ggctg uy y uy 




x — - V - ^ \ — ■ CJ. V-j V ^— - 


ctciaacraaQG 

\^ \^ Ui %J 


60 


ccccctggcc 


cccgccggdd 


y y yy ^ uoy 


+- rr rr rr "h t" t" nt" 


^ ^ — L, V — v — 


aaacraaccca 


120 


tgtgggccga 


tctuCLggcc 


"H /^r /t f~* t~°i c <t 

CLggccgooy 


ccaggy y y y y 


y y y owoc* v_y 


caaaccccca 

\_»> VwJ ^-4 >^ V_ ✓ O V-' O 


180 


agccttataa 


agccctcagg 


gaccugaagg 


aggcgcgggg 


IjL L U O L- O y ^ v-- 


a a 2 rr^4 f"' 0 1~ rr^R 
ci ci ci y ci v^. y a 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


icccgcccgg 


y^l —J /— « ,TT 0 t~* r** 

Ly dLyaLLLU 


a. uyu u^v^ Luy 


300 
>j \j \j 


cctacctcct 


ggacccttcc 


ddCdCCdCCC 


ooydyyyyy t- 




d W ^ >J VJ *J ^ 


360 


agtggacgga 


ggaggcgggg 


/t r~* /~m r~x s-r /~* f* (~X 

gagcgggccy 


v^OO L. U L- O ^— y d 


\-j d y y W O l— l— N-y 


accaacctat 


420 


gggggaggct 


tgagggggag 


gagaggcLco 


4-4-4-^^^4-4-4--, 




oaaaacfcccc 

V—j O*. V*4 t-A \*** 


480 


tttccgctgt 


cctggcccac 


auggaggcca 


r"» rr /t /T <r rr "t~ n t~* n 

cggggg ugcy 


UL- c* > y 


acctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


4— /•—! /->f ^ y—l /—I A^f ^ 4- 

LcgcccgcLL 


uyciyyL/Uyciy 




600 


tggccggcca 


ccccttcaac 


CtCddClCCC 


rtcf ^3 f"" 1 z^* .3 /T "t~ 

y y y aut-aLj l. l. 


y y aaay y y i-v_* 


ctctttaaca 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


dydd^dULyy 


L-aay >w y u l.^ ^» 


accaacacco 


720 


ccgtcctgga 


ggcccttcgc 


gaggcccacc 


/— * y~i -3 4— -or 4— /->r /-r -3 

ccdLcgLggd 


ycictyct LLUty 


a l. a. ^ v-y v-j *j 


780 


agctcaecaa 


gctgaagagc 


acctacattg 


gccccLtgcc 


n ri ^ c ci~ p 3 t" ^ 

y y aL-L- uod lu 


uau^>-uay y a 


840 


cgggccgcct 


ccacacccgc 


tt caaccaga 


cggccacggo 


Uauy y y L^ay y 


r*1"r5r5rj1~HQCt 

\ ^ l^. CJ. CA V_J C— A V_J V> O 


900 


ccgatcccaa 


cctccagaac 


gtccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


atatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggtaggaggc 


1320 



13 



'I ll 



gggggtacgt ggagaccctc ttcggccgcc 


gccgctacgt 


gccagaccta gaggcccggg 


1380 


tgaagagcgt gcgggaggcg gccgagcgca 


tggccttcaa 


catgcccgtc cagggcaccg 


1440 


ccgccgacct cacgaagctg gctatggtga 


agctcttccc 


caggctggag gaaatggggg 


1500 


ccaggatgct ccttcaggtc cacgacgagc 


tggtcctcga 


ggccccaaaa gagggggcgg 


1560 


aggccgtggc ccggctggcc aaggaggtca 


tggagggggt 


gtatcccctg gccgtgcccc 


1620 


tggaggtgga ggtggggata ggggaggact 


ggctctccgc 


caaggaggcg gccgcactgg 


1680 


tgccgcgc 








1688 


<210> 20 










<211> 562 










<212> PRT 










<213> Thermus aquaticus 








<400> 20 










Met Ala Ser 


Gly Gly Gly Gly Cys 


Gly Gly Gly 


Gly Ser Pro Lys Ala 




1 


5 


10 


15 




Leu Glu Glu 


Ala Pro Trp Pro Pro 


Pro Glu Gly 


Ala Phe Val Gly Phe 






20 


25 


30 




Val Leu Ser 


Arg Lys Glu Pro Met 


Trp Ala Asp 


Leu Leu Ala Leu Ala 




35 


40 




45 




Ala Ala Arg 


Gly Gly Arg Val His 


Arg Ala Pro 


Glu Pro Tyr Lys Ala 




50 


55 




60 




Leu Arg Asp 


Leu Lys Glu Ala Arg 


Gly Leu Leu 


Ala Lys Asp Leu Ser 




65 


70 


7 5 


80 




Val Leu Ala 


Leu Arg Glu Gly Leu 


Gly Leu Pro 


Pro Gly Asp Asp' Pro 






85 


90 


95 




Met Leu Leu 


Ala Tyr Leu Leu Asp 


Pro Ser Asn 


Thr Thr Pro Glu Gly 






100 


105 


110 





Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 " 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Gly Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn Val Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



15 



0 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 ' 330 335 



He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 " 375 380 



Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 430 

Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 

Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
4 50 4 55 4 60 

Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 . 480 

Ala Asp Leu Thr Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 ~ 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 " 520 525 
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Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 ^ 535 540 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 

<210> 21 
<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 21 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 60 
ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 120 
tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 180 
agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 
gcgttctggc cctgagggaa ggccttggcc tcccgcccgg cgacgacccc atgctcctcg 
cctacctcct ggacccttcc aacaccaccc ccgagggggt ggcccggcgc tacggcgggg 360 
agtggacgga ggaggcgggg gagcgggccg ccctttccga gaggctcttc gccaacctgt 420 
gggggaggct tgagggggag gagaggctcc tttggcttta ccgggaggtg gagaggcccc 480 
tttccgctgt cctggcccac atggaggcca cgggggtgcg cctggacgtg gcctatctca 540 
gggccttgtc cctggaggtg gccgaggaga tcgcccgcct cgaggccgag gtcttccgcc 
tggccggcca ccccttcaac ctcaactccc gggaccagct ggaaagggtc ctctttgacg 
agctagggct tcccgccatc ggcaagacgg agaagaccgg caagcgctcc accagcgccg 720 
ccgtcctggg ggccctccgc gaggcccacc ccatcgtgga gaagatcctg cagtaccggg 780 
agctcaccaa gctgaagagc acctacattg accccttgcc ggacctcatc caccccagga 
cgggccgcct ccacacccgc ttcaaccaga cggccacggc cacgggcagg ctaagtagct 
ccgatcccaa cctccagaac atccccgtcc gcaccccgct tgggcagagg atccgccggg 

17 



240 
300 



600 
660 



840 
900 
960 



ccttcatcgc 


cgaggagggg 


tggctattgg 


tgaccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggcaggaggc 


1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggcccggg 


1380 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


tggccttcaa 


catgcccgtc 


cagggcaccg 


1440 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


gaaatggggg 


1500 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


tggtcctcga 


ggccccaaaa 


gagggggcgg 


1560 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


1620 


tggaggtgga 


ggtggggata 


ggggaggaca 


ggctctccgc 


caaggaggcg 


gccgcactgg 


168 0 


tgccgcgc 












1688 



<210> 22 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 22 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 ~ " 40 45 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 - 55 6Q 
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Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 " 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 

210 * 215 220 

Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 

225 " ~ 230 235 240 



Val Leu Gly Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 
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I 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Thr Leu Asp Tyr Ser Gin 

325 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 375 380 

Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 

Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 460 

Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 

465 470 475 480 
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Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 "* 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 " 535 540 



Gly He Gly Glu Asp Arg Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 

<210> 23 
<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 23 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 60 
ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 120 
tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 180 
agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 240 
gcgttctggc cctgagggaa ggccttggcc tcccgcccgg cgacgacccc atgctcctcg 300 
cctacctcct ggacccttcc aacaccaccc ccgagggggt ggcccggcgc tacggcgggg 360 
agtggacgga ggaggcgggg gagcgggccg ccctttccga gaggctcttc gccaacctgt 420 
gggggaggct tgagggggag gagaggctcc tttggcttta ccgggaggtg gagaggcccc 4 80 
tttccgctgt cctggcccac atggaggcca cgggggtgcg cctggacgtg gcctatctca 
gggccttgtc cctggaggtg gccgaggaga tcgcccgcct cgaggccgag gtcttccgcc 
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540 
600 



tggccggcca ccccttccaa ctcaaccaac gggaccagct ggaaagggtc ctctttgacg 660 

agctagggct tcccgccatc ggcaagacgg agaagaccgg caagcgctcc accagcgccg 720 

ccgtcctgga ggccctccgc gaggcccacc ccatcgtgga gaagatcctg cagtaccggg 780 

agctcaacaa gctgaagagc acccaaatta ctcagttgcc ggacctcatc caccccagga 840 

cgggccgcct ccacacccgc ttcaaccaga cggccacgca aacgggcagg ctaagtagct 900 

cccagcccaa cctccagaac atccccgtcc gcaccccgct tgggcagagg atccgccgga 960 

ccttcatcgc cgaggagggg aggctattgg tggccctgga ctataaccag atagagctca 1020 

gggtgctggc ccacctctcc ggcgacgaga acctgatccg ggtcttccag gaggggcggg 1080 

acatccacac ggagaccgcc agctggatgt tcggcgtccc ccgggaggcc gtggaccccc 1140 

tgatgcgccg ggcggccaag accatcaact tcggggtcct ctacggcatg tcggcccacc 1200 

gcctctccca ggagctagcc atcccttacg aggaggccca ggccttcatt gagcgctact 1260 

ttcagagctt ccccaaggtg cgggcctgga ttgagaagac cctggaggag ggcaggaggc 1320 

gggggtacgt ggagaccctc ttcggccgcc gccgctacct gccagaccta gaggcccagg 1380 

tgaagaatgt gcgggaggcg gccgagcgca gggccttcaa catgcccgtc cagggcaccg 1440 

ccgccgacct catgaagctg gctatggtga agctcttccc caggctggag gaaatggggg 1500 

ccaggatgct ccttcaggtc cacgacgagc tggtcctcga ggccccaaaa gagggggcgg 1560 

aggccgtggc ccggctggcc aaggaggtca tggagggggt gtatcccctg gccgtgcctc 1620 

tggaggtgga ggtggggata ggggaggact ggctctccgc caaggaggcg gccgcactgg 1680 

1 goo 

tgccgcgc 

<210> 24 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 24 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
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Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 

Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 

Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 ' 120 125 

Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 

Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 " 150 155 160 

Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu He Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Gin Leu Asn 
195 200 205 

Gin Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 
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Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Asn Lys Leu Lys Ser Thr Gin lie Thr Gin Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Gin Thr Gly Arg Leu Ser Ser Ser Gin Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Thr 
305 310 315 320 

Phe lie Ala Glu Glu Gly Arg Leu Leu Val Ala Leu Asp Tyr Asn Gin 

325 " 330 335 



He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 ' 375 380 



Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 4 30 
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Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Leu Pro Asp Leu Glu Ala Gin Val Lys Asn Val Arg 
450 455 460 



Glu Ala Ala Glu Arg Arg Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 ~ 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 " 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 

Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 J ^ 535 540 

Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 1 L 550 555 560 



Pro Arg 



<210> 25 
<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 25 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 60 
ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 120 
tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 180 
agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 240 

25 



■ I 



gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgg 


caagcgctcc 


accagcgccg 


720 


ccgtcctgga 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


cagtaccggg 


780 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgcc 


ggacctcatc 


caccccagga 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggc 


cacgggcagg 


ctaagtagct 


900 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggcaggaggc 


1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggcccggg 


1380 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


tggccttcaa 


catgcccgtc 


cagggcaccg 


1440 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


gaaatggggg 


1500 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


tggtcctcga 


ggccccaaaa 


gagagggcgg 


1560 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


1620 : 


tggaggtgga 


ggtggggata 


ggggaggact 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 












1688 



<210> 26 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 26 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 



Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 4 0 4 5 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 ~ ' 70 75 80 

Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 

Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 " ^ ' 120 125 

Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 

Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 " 150 155 160 

Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 
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Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 ~ 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 " 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr He Asp Pro Leu 
260 265 270 



Pro Asp Leu He His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 

Gin Asn He Pro Val Arg Thr Pro Leu Gly Gin Arg He Arg Arg Ala 
305 310 315 320 

Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 J 375 380 
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Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 460 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 " 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 ~ 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 " 535 540 



Gly He Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 



<210> 27 
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<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 27 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 60 

ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 120 

tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 180 

agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 240 

gcgttctggc cctgagggaa ggccttggcc tcccgcccgg cgacgacccc atgctcctcg 300 

cctacctcct ggacccttcc aacaccaccc ccgagggggt ggcccggcgc tacggcgggg 360 

agtggacgga ggaggcgggg gagcgggccg ccctttccga gaggctcttc gccaacctgt 420 

gggggaggct tgagggggag gagaggctcc tttggcttta ccgggaggtg gagaggcccc 480 

tttccgctgt cctggcccac atggaggcca cgggggtgcg cctggacgtg gcctatctca 540 

gggccttgtc cctggaggtg gccgaggaga tcgcccgcct cgaggccgag gtcttccgcc 600 

tggccggcca ccccttcaac ctcaactccc gggaccagct ggaaagggtc ctctttgacg 660 

agctagggct tcccgccatc ggcaagacgg agaagaccgg caagcgctcc accagcgccg 720 

tcgtcctgga ggccctccgc gaggcccacc ccatcgtgga gaagatcctg cagtaccggg 780 

agctcaccaa gctgaagagc acctacattg accccttgcc ggacctcatc caccccagga 840 

cgggccgcct ccacacccgc ttcaaccaga cggccacggc cacgggcagg ctaagtagct 900 

ccgatcccaa cctccagaac atccccgtcc gcaccccgct tgggcagagg atccgccggg 960 

ccttcatcgc cgaggagggg tggctattgg tggccctgga ctatagccag atagagctca 1020 

gggtgctggc ccacctctcc ggcgacgaga acctgatccg ggtcttccag gaggggcggg 1080 

acatccacac ggagaccgcc agctggatgt tcggcgtccc ccgggaggcc gtggaccccc 1140 

tgatgcgccg ggcggccaag agcatcaact tcggggtcct ctacggcatg tcggcccacc 1200 

gcctctccca ggagctagcc atcccttacg aggaggccca ggccttcatt gagcgctact 1260* 

ttcagagctt ccccaaggtg cgggcctgga ttgagaagac cctggaggag ggcaggaggc 1320 

gggggtacgt ggagaccctc ttcggccgcc gccgctacgt gccagaccta gaggcccggg 1380 

30 



1688 



tgaagagcgt gcgggaggcg gccgagcgca tggccttcaa catgcccgtc cagggcaccg 1440 

ccgccgacct catgaagctg gctatggtga agctctcccc caggctggag gaaatggggg 1500 

ccaggatgct ccttcaggtc cacgacgagc tggtcctcga ggccccaaaa gagggggcgg 1560 

aggccgtggc ccggctggcc aaggaggtca tggagggggt gtatcccctg gccgtgcccc 1620 

tggaggtgga ggtggggata ggggaggacc ggctctccgc caaggaggcg gccgcactgg 1680 
tgccgcgc 

<210> 28 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 28 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 

Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 " 40 45 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 " " 55 60 

Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 ' 70 75 80 

Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 

Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 

Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 
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Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 ~ 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 

Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 

Ala He Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Val 
225 ' " 230 235 240 

Val Leu Glu Ala Leu Arg Glu Ala His Pro He Val Glu Lys He Leu 

245 250 255 

Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr He Asp Pro Leu 
260 265 270 

Pro Asp Leu He His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 

Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 

Gin Asn He Pro Val Arg Thr Pro Leu Gly Gin Arg He Arg Arg Ala 
305 310 315 320 

Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 
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lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 375 380 



Ala Lys Ser lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 430 

Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 

Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 " 1 455 460 

Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 

Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Ser Pro Arg Leu Glu 

485 4 90 4 95 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 

Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
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530 



535 



540 



Gly He Gly Glu Asp Arg Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 

Pro Arg 

<210> 29 
<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 29 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 
ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 
tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 
agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 
gcgttctggc cctgagggaa ggccttggcc tcccgcccgg cgacgacccc atgctcctcg 
cctacctcct ggacccttcc aacaccaccc ccgagggggt ggcccggcgc tacggcgggg 
agtggacgga ggaggcgggg gagcgggccg ccctttccga gaggctcttc gccaacctgt 
gggggaggct tgagggggag gagaggctcc tttggcttta ccgggaggtg gagaggcccc 
tttccgctgt cctggcccac atggaggcca cgggggtgcg cctggacgtg gcctatctca 
gggccttgtc cctggaggtg gccgaggaga tcgcccgcct cgaggccgag gtcttccgcc 
tggccggcca ccccttcaac ctcaactccc gggaccagct ggaaagggtc ctctttgacg 
agctagggct tcccgccatc ggcaagacgg agaagaccgg caagcgctcc accagcgccg 
ccgtcctgga ggccctccgc gaggcccacc ccatcgtgga gaagatcctg cagtaccggg 
agctcaccaa gctgaagagc acctacattg accccttgcc ggacctcatc caccccagga 
cgggccgcct ccacacccgc ttcaaccaga cggtcacggc cacgggcagg ctaagtagct 
ccgatcccaa cctccagaac atccccgtcc gcaccccgct tgggcagagg atccgccggg 
ccttcatcgc cgaggagggg tggctattgg tggccctgga ctatagccag atagagctca 
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1688 



gggtgctggc ccacctctcc ggcgacgaga acctgatccg ggtcttccag gaggggcggg 1080 

acatccacac ggagaccgcc agctggatgt tcggcgtccc ccgggaggcc gtggaccccc 1140 

tgatgcgccg ggcggccaag accatcaact tcggggtcct ctacggcatg tcggcccacc 1200 

gcctctccca ggagctagcc atcccttacg aggaggccca ggccttcatt gagcgctact 1260 

ttcagagctt ccccaaggtg cgggcctgga ttgagaagac cctggaggag ggcaggaggc 1320 

gggggtacgt ggagaccctc ttcggccgcc gccgctacgt gccagaccta gaggcccggg 1380 

tgaagagcgt gcgggaggcg gccgagcgca tggcctacaa catgcccgtc cagggcaccg 1440 

ccgccgacct catgaagctg gctatggtga agctcttccc caggctggag gaaatggggg 1500 

ccaggatgct ccttcaggtc cacgacgagc tggtcctcga ggccccaaaa gagggggcgg 1560 

aggccgtggc ccggctggcc aaggaggtca tggagggggt gtatcccctg gccgtgcccc 1620 

tggaggtgga ggtggggata ggggaggact ggctctccgc caaggaggcg gccgcactgg 1680 
tgccgcgc 

<210> 30 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 30 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 

Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 " 55 60 

Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 ~ " " 70 75 80 
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Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 " " 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 ' 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 

210 215 220 

Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 

225 " ~ 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 
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Gin Thr Val Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro 
305 



Phe lie Ala Glu 



lie Glu Leu Arg 
340 



Arg Val Phe Gin 
355 



Met Phe Gly Val 
370 



Ala Lys Thr lie 
38 5 



Leu Ser Gin Glu 



Glu Arg Tyr Phe 
420 



Thr Leu Glu Glu 
435 



Arg Arg Arg Tyr 
450 



Glu Ala Ala Glu 
465 



Ala Asp Leu Met 



Val Arg Thr Pro 
310 



Glu Gly Trp Leu 
325 



Val Leu Ala His 



Glu Gly Arg Asp 
360 



Pro Arg Glu Ala 
375 



Asn Phe Gly Val 
390 



Leu Ala lie Pro 
405 



Gin Ser Phe Pro 



Gly Arg Arg Arg 
440 



Val Pro Asp Leu 
455 



Arg Met Ala Tyr 
470 



Lys Leu Ala Met 



Leu Gly Gin Arg 
315 



Leu Val Ala Leu 
330 



Leu Ser Gly Asp 
345 



lie His Thr Glu 



Val Asp Pro Leu 
380 



Leu Tyr Gly Met 
395 



Tyr Glu Glu Ala 
410 



Lys Val Arg Ala 
425 



Gly Tyr Val Glu 



Glu Ala Arg Val 
460 



Asn Met Pro Val 
475 



Val Lys Leu Phe 
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lie Arg Arg Ala 
320 



Asp Tyr Ser Gin 
335 



Glu Asn Leu lie 
350 



Thr Ala Ser Trp 
365 



Met Arg Arg Ala 



Ser Ala His Arg 
400 



Gin Ala Phe lie 
415 



Trp lie Glu Lys 
430 



Thr Leu Phe Gly 
445 



Lys Ser Val Arg 



Gin Gly Thr Ala 
480 



Pro Arg Leu Glu 



485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 ' 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 " 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 " 535 540 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 " 550 555 560 



Pro Arg 

<210> 31 
<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 31 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 60 
ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 120 
tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 180 
agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 240 
gcgttctggc cctgagggaa ggccttggcc tcccgcccgg cgacgacccc atgctcctcg 300 
cctacctcct ggacccttcc aacaccaccc ccgagggggt ggcccggcgc tacggcgggg 360 
agtggacgga ggaggcgggg gagcgggccg ccctttccga gaggctcttc gccaacctgt 420 
gggggaggct tgagggggag gagaggctcc tttggcttta ccgggaggtg gagaggcccc 480 
tttccgctgt cctggcccac atggaggcca cgggggtgcg cctggacgtg gcctatctca 540 
gggccttgtc cctggaggtg gccgaggaga tcgcccgcct cgaggccgag gtcttccgcc 
tggccggcca ccccttcaac ctcaactccc gggaccagct ggaaagggtc ctctttgacg 
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600 
660 



i> 4 



agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgy 


Lddy Ly L L.OO 


d ^ ^ ci V-4 * — - y v ^ 


720 


ccgtcctgga 


ggccctccgc 


gaggcccaco 


tLd Luy uy yet 


y day a LtULy 


ci y i — ci v_rf y ^ ^ 


780 


agctcaccaa 


gctgaagagc 


\ 4— /*"« — 1 4~~ 4— /—f 

dCCLaCdLLy 


-~\ p p /—« /"* +" "t"~ <T f~* (~~* 

dLOLt L- Ly LL 


nrr a rftrai" c 
y yaUL. Lua 


rarrccaaaa 


840 


cgggccgcct 


ccacacccgc 


4- 4— r-^i -~\ -rs f~* r~* 3 /T "3 

LCCdaOUdga 


LyyuL/Ctuyy ^ 




ctaaataact 


900 


ccgatcccaa 


cctccagaac 


— . 4— /--^ ,"1 / — t /— » 4— f* 

dlCCCCgLCC 


y LdLUL/L/yu l. 




C* l v— ' ^ — ■ ^ ^ 


960 


ccttcatcgc 


cgaggagggg 


4-» >-W JT*% «4— 4— jT^" 

oggc na 0 tgg 


uggcccLygd 


o L- ct Lay UL/dy 


a. uay ay >^ i— v-»a 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


accugciL.ooy 


yy L.OL. Luuay 


rr^4 rrrrnnrTJCiCT 
yciyyyyv^yyy 


1080 


acatccacac 


ggagaccgcc 


agcLggaugu 


LLy y uy u ooo 




crt*acraccccc 

\-A \^ \+A OA V— ^ \^ w w ^— * 


1140 


tgatgcgccg 


ggcggccaag 


aCCdLCddCL 


Lug y y y u oo u 


o Lav-.y y\-<a <— y 


V— 4 O O OA O-^ O*^ 


1200 


gcctctccca 


ggagctagcc 


at ccct tacg 


— , /-«• «• — 1 yr^r /^r p-t p~» p"> — 1 

aggaggocod 




rr^crpcfctact 

y Cl \J > — y ^ — I— ti v — 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


4- 4- r-<r -3 /—r -3 —J pT O r~* 

uugagciciycio 


oo L.yyo.yya.y 


crcrcacfQacrcfC 

^ Vw. t<* ^ ^ <■ ^ ^-^ 


1320 


gggggtacgt 


ggagaccctc 


u ucggccgcc 


/r p /-» py +- ^ p pt 

gccgoLaLy u 


y uuoy a v_- v_ a 


t«i ^ — ' >-"■ v-' ^ ^ >J 


138 0 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


LyyCLL LLdd 




raaaacacca 

O^ Oj O-^ OA * 


14 4 0' 


ccgccgacct 


catgaagctg 


gctatggtga 


:=i^'-Y/-'"t _ P'■•T~T~P"' , P" , p , '• 
dyCLLL LLLt 


uay y u i_yyciy 


aaaataaaao 

^4 C-4. <_A t^l. ^ >^ 


1500 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


4— /~t /~t 4— r->i 4— /~i f* *r> 
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n r~-% (~* C 7^ ^ ^ ^ 

y y UL/Uuaaaa 


yayyyyyv^yv-j 


1560 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


lbzU 


tggaggtgga 


ggtggggata 


ggggaggacc 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 












1688 



<210> 32 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 32 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 
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Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 ~ 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 " 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 ~ 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 

Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 

Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 " 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 ~ ~ 230 235 240 
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Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 ~ 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 

Gin Asn He Pro Val Arg Thr Pro Leu Gly Gin Arg He Arg Arg Ala 
305 310 315 320 

Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 

He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 
340 345 350 

Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 

Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 " 375 380 

Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 

Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 

Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 430 

Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
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435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
4 50 4 55 4 60 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 " 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 ~ 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 535 540 

Gly lie Gly Glu Asp Arg Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 

<210> 33 
<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 33 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 60 
ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 120 
tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 180 
agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 240 
gcgttctggc cctgagggaa ggccttggcc tcccgcccgg cgacgacccc atgctcctcg 300 
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<210> 34 
<211> 562 
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<212> 
<213> 



PRT 

Thermus aquaticus 



<400> 34 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
1 5 10 15 



Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 ~ " 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 " 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 
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Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 ' 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 ' ~ 230 ' 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 

Gin Asn He Pro Val Arg Thr Pro Leu Gly Gin Arg He Arg Arg Ala 
305 310 315 320 

Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 375 380 



Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
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385 390 395 400 



Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 



Glu Arg Tyr Phe Leu Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 ^ 455 460 



Glu Ala Ala Glu Arg Lys Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 

Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 

Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 

Val Met Glu Gly Val Tyr Pro Leu Ala Val Leu Leu Glu Val Glu Val 
530 ' " 535 540 

Gly He Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 " 550 555 560 



Pro Arg 



<210> 35 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 
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y y -) y t^/^i- 
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1260 


ttcagagctt 
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cgggcctgga 


ttgagaagac 


cctagaggag 
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1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggeceggg 


138 0 


tgaagagcga 


gcgggaggcg 


gccgagcgca 


tggcctacaa 


catgcccgtc 


cagggcaccg 


1440 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


gaaatggggg 


1500 
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cccggatgct ccttcaggtc cacgacgagc tggtcctcga ggccccaaaa gagggggcgg 1560 

aggccgtggc ccggctggcc aaggaggtca tggagggggt gtatcccctg gccgtgcccc 1620 

tggaggcgga ggtggggata ggggaggatt ggctctccgc caaggaggcg gccgcactgg 1680 

tgccgcgc 1688 

<210> 36 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 36 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 

Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 ~ " 40 45 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 " 55 60 

Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 * 70 75 80 

Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 

Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 

Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 " 120 125 

Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 
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Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 " 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 

Ala He Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 ' ~ 230 235 240 

Val Leu Glu Ala Leu Arg Glu Ala His Pro He Val Glu Lys He Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr He Asp Pro Leu 
260 265 270 

Gin Asp Leu He His Pro Ser Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 

Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 

Gin Asn He Pro Val Arg Thr Pro Leu Gly Gin Arg He Arg Arg Ala 
305 310 315 320 

Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 

He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 
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340 



345 



350 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 ' 375 380 



Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 " 390 395 400 



Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Glu Arg 
450 " " 455 460 

Glu Ala Ala Glu Arg Met Ala Tyr Asn Met Pro Val Gin Gly Thr Ala 

465 470 475 480 

Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 " 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Ala Glu Val 
530 535 540 



50 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 

Pro Arg 

<210> 37 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 

<400> 37 
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tgatgcgccg 
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aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 
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1680 


tgccgcgc 












1688 



<210> 38 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 38 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 " ' ' 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 
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Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 " " 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu He His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
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290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 " 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 ~ 375 380 

Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 

Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 ' ~ 455 460 

Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 

Ala Asp Leu Val Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 
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Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 " ~ 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 535 540 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 



<210> 39 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 39 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly 

10 



1 


5 


<210> 


40 


<211> 


17 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic Peptide 


<400> 


40 



Ala Ala Ala Leu Val Pro Arg Gly Ser Leu Glu His His His His His 
15 10 15 



His 
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<210> 41 

<211> 22 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 

<400> 41 

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala 
1 " ' 5 10 15 



Ala Gin Pro Ala Met Ala 
20 



<210> 42 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 42 

Met Lys Thr Leu Leu Ala Met Val Leu Val Gly Leu Leu Leu Leu Pro 
15 10 15 



Pro Gly Pro Ser Met Ala 
20 



<210> 


43 


<211> 


22 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic Peptide 


<400> 


43 



Met Arg Gly Leu Leu Ala Met Leu Val Ala Gly Leu Leu Leu Leu Pro 
1 5 10 15 
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He Ala Pro Ala Met Ala 
20 



<210> 44 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 44 

Met Arg Arg Leu Leu Val He Ala Ala Gly Leu Leu Leu Leu Leu Ala 
15 10 15 



Pro Pro Thr Met Ala 
20 



<210> 


45 


<211> 


33 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


4 5 



gcggccgcac tggtgccgcg cggcagcctc gag 



<210> 46 

<211> 148 

<212> PRT 

<213> Homo sapiens 

<400> 46 

Ala Asp Gin Leu Thr Glu Glu Gin He Ala Glu Phe Lys Glu Ala Phe 
15 10 15 



Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr He Thr Thr Lys Glu Leu. 
20 25 30 



Gly Thr Val Met Arg Ser Leu Gly Gin Asn Pro Thr Glu Ala Glu Leu 
35 40 45 
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Gin Asp Met lie Asn Glu Val Asp Ala Asp Gly Asn Gly Thr lie Asp 
50 55 60 



Phe Pro Glu Phe Leu Thr Met Met Ala Arg Lys Met Lys Asp Thr Asp 
65 70 75 80 



Ser Glu Glu Glu lie Arg Glu Ala Phe Arg Val Phe Asp Lys Asp Gly 

85 90 95 



Asn Gly Tyr lie Ser Ala Ala Glu Leu Arg His Val Met Thr Asn Leu 
100 105 110 



Gly Glu Lys Leu Thr Asp Glu Glu Val Asp Glu Met He Arg Glu Ala 
115 120 125 

Asp He Asp Gly Asp Gly Gin Val Asn Tyr Glu Glu Phe Val Gin Met 
130 ~ " 135 140 



Met Thr Ala Lys 
145 



<210> 47 

<211> 114 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 47 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Asp Val Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 
20 25 30 



Tyr Met Asn Trp Val Lys Gin Ser Pro Gly Lys Gly Leu Glu Trp lie 
35 " 40 45 
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Gly Asp lie Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn Gin Lys Phe 
50 55 60 



Lys Gly Arg Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 ' " 70 75 80 



Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ser Val Tyr Tyr Cys 

85 90 95 



Glu Ser Gin Ser Gly Ala Tyr Trp Gly Gin Gly Thr Thr Val Thr Val 
100 105 110 



Ser Ala 



<210> 48 

<211> 20 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 

<400> 48 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
1 5 10 15 



Gly Gly Gly Ser 
20 



<210> 


49 


<211> 


116 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic Peptide 


<400> 


49 



Asp Tyr Lys Asp lie Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val 
15 10 15 
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Ser Leu Gly Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin Ser lie 
20 25 30 



Val His Ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gin Lys Pro 
35 40 45 



Gly Gin Ser Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser 
50 " 55 60 



Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
65 ~ 70 75 80 



Leu Lys He Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

85 90 95 



Phe Gin Gly Ser His Val Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu 
100 105 HO 



Glu He Lys Arg 
115 



<210> 50 
<211> 291 
<212> PRT 

<213> Thermus thermophilus 
<400> 50 

Met Glu Ala Met Leu Pro Leu Phe Glu Pro Lys Gly Arg Val Leu Leu 
15 10 15 

Val Asp Gly His His Leu Ala Tyr Arg Thr Phe Phe Ala Leu Lys Gly 
20 25 30 



Leu Thr Thr Ser Arg Gly Glu Pro Val Gin Ala Val Tyr Gly Phe Ala 
35 40 45 



Lys Ser Leu Leu Lys Ala Leu Lys Glu Asp Gly Tyr Lys Ala Val Phe 
50 55 60 



60 



Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu Ala Tyr Glu 
65 70 75 80 



Ala Tyr Lys Ala Gly Arg Ala Pro Thr Pro Glu Asp Phe Pro Arg Gin 

85 90 95 



Leu Ala Leu lie Lys Glu Leu Val Asp Leu Leu Gly Phe Thr Arg Leu 
100 " 105 110 



Glu Val Pro Gly Tyr Glu Ala Asp Asp Val Leu Ala Thr Leu Ala Lys 
115 ' " 120 125 



Lys Ala Glu Lys Glu Gly Tyr Glu Val Arg lie Leu Thr Ala Asp Arg 
130 135 140 



Asp Leu Tyr Gin Leu Val Ser Asp Arg Val Ala Val Leu His Pro Glu 
145 " 150 155 160 



Gly His Leu He Thr Pro Glu Trp Leu Trp Glu Lys Tyr Gly Leu Arg 

165 170 175 



Pro Glu Gin Trp Val Asp Phe Arg Ala Leu Val Gly Asp Pro Ser Asp 
180 185 190 



Asn Leu Pro Gly Val Lys Gly He Gly Glu Lys Thr Ala Leu Lys Leu 
195 200 205 



Leu Lys Glu Trp Gly Ser Leu Glu Asn Leu Leu Lys Asn Leu Asp Arg 
210 ~ 215 220 



Val Lys Pro Glu Asn Val Arg Glu Lys He Lys Ala His Leu Glu Asp 
225 230 235 240 



Leu Arg Leu Ser Leu Glu Leu Ser Arg Val Arg Thr Asp Leu Pro Leu 

245 250 255 



Glu Val Asp Leu Ala Gin Gly Arg Glu Pro Asp Arg Glu Gly Leu Arg 
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260 265 270 



Ala Phe Leu Glu Arg Leu Glu Phe Gly Ser Leu Leu His Glu Phe Gly 
275 280 285 



Leu Leu Glu 
2 90 



<210> 51 

<211> 196 

<212> PRT 

<213> Escherichia coli 

<400> 51 

Val lie Ser Tyr Asp Asn Tyr Val Thr lie Leu Asp Glu Glu Thr Leu 
1 5 10 15 

Lys Ala Trp lie Ala Lys Leu Glu Lys Ala Pro Val Phe Ala Phe Asp 
20 25 30 



Thr Glu Thr Asp Ser Leu Asp Asn lie Ser Ala Asn Leu Val Gly Leu 
35 40 45 



Ser Phe Ala lie Glu Pro Gly Val Ala Ala Tyr lie Pro Val Ala His 
50 55 60 

Asp Tyr Leu Asp Ala Pro Asp Gin lie Ser Arg Glu Arg Ala Leu Glu 
65 ^ ' 70 75 80 

Leu Leu Lys Pro Leu Leu Glu Asp Glu Lys Ala Leu Lys Val Gly Gin 

85 90 95 



Asn Leu Lys Tyr Asp Arg Gly lie Leu Ala Asn Tyr Gly lie Glu Leu 
100 105 110 



Arg Gly lie Ala Phe Asp Thr Met Leu Glu Ser Tyr lie Leu Asn Ser 
115 120 125 



Val Ala Gly Arg His Asp Met Asp Ser Leu Ala Glu Arg Trp Leu Lys 
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130 135 140 



His Lys Thr lie Thr Phe Glu Glu lie Ala Gly Lys Gly Lys Asn Gin 
145 150 155 160 



Leu Thr Phe Asn Gin lie Ala Leu Glu Glu Ala Gly Arg Tyr Ala Ala 

165 170 175 



Glu Asp Ala Asp Val Thr Leu Gin Leu His Leu Lys Met Trp Pro Asp 
180 185 190 



Leu Gin Lys His 
195 



<210> 52 
<211> 686 
<212> PRT 

<213> Bacillus circulans 
<400> 52 

Ala Pro Asp Thr Ser Val Ser Asn Lys Gin Asn Phe Ser Thr Asp Val 
15 10 15 

lie Tyr Gin He Phe Thr Asp Arg Phe Ser Asp Gly Asn Pro Ala Asn 
20 25 30 



Asn Pro Thr Gly Ala Ala Phe Asp Gly Thr Cys Thr Asn Leu Arg Leu 
35 40 45 



Tyr Cys Gly Gly Asp Trp Gin Gly He He Asn Lys He Asn Asp Gly 
50 55 60 



Tyr Leu Thr Gly Met Gly Val Thr Ala He Trp He Ser Gin Pro Val 
65 " 70 75 80 



Glu Asn He Tyr Ser He He Asn Tyr Ser Gly Val Asn Asn Thr Ala 

8 5 90 95 



Tyr His Gly Tyr Trp Ala Arg Asp Phe Lys Lys Thr Asn Pro Ala Tyr 
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100 



105 



110 



Gly Thr He Ala Asp Phe Gin Asn Leu He Ala Ala Ala His Ala Lys 
115 120 125 



Asn He Lys Val He He Asp Phe Ala Pro Asn His Thr Ser Pro Ala 
. 130 ' 135 140 



Ser Ser Asp Gin Pro Ser Phe Ala Glu Asn Gly Arg Leu Tyr Asp Asn 
145 150 155 160 



Gly Thr Leu Leu Gly Gly Tyr Thr Asn Asp Thr Gin Asn Leu Phe His 

165 170 175 



His Asn Gly Gly Thr Asp Phe Ser Thr Thr Glu Asn Gly He Tyr Lys 
180 185 190 



Asn Leu Tyr Asp Leu Ala Asp Leu Asn His Asn Asn Ser Thr Val Asp 
195 200 205 

Val Tyr Leu Lys Asp Ala He Lys Met Trp Leu Asp Leu Gly He Asp 
210 ~ " 215 220 

Gly He Arg Met Asp Ala Val Lys His Met Pro Phe Gly Trp Gin Lys 
225 " 230 235 240 

Ser Phe Met Ala Ala Val Asn Asn Tyr Lys Pro Val Phe Thr Phe Gly 

245 250 255 



Glu Trp Phe Leu Gly Val Asn Glu Val Ser Pro Glu Asn His Lys Phe 
260 265 270 



Ala Asn Glu Ser Gly Met Ser Leu Leu Asp Phe Arg Phe Ala Gin Lys 
275 ~ 280 285 



Val Arg Gin Val Phe Arg Asp Asn Thr Asp Asn Met Tyr Gly Leu Lys 
290 295 300 
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Ala Met Leu Glu Gly Ser Ala Ala Asp Tyr Ala Gin Val Asp Asp Gin 
305 310 315 320 



Val Thr Phe lie 



Ala Asn Arg Arg 
340 



Arg Gly Val Pro 
355 



Gly Thr Asp Pro 
370 



Thr Thr Ala Tyr 
385 



Asn Pro Ala lie 



Asp Val Leu lie 
420 



Ala Val Asn Arg 
435 



Thr Ser Leu Pro 
450 



Asn Gly Asn Thr 
465 



Thr Leu Ala Ala 



Ala Thr Pro Thr 
500 



Asp Asn His Asp 
325 



Lys Leu Glu Gin 



Ala lie Tyr Tyr 
360 



Asp Asn Arg Ala 
375 



Gin Val lie Gin 
390 



Ala Tyr Gly Ser 
405 



Tyr Glu Arg Lys 



Asn Leu Asn Ala 
440 



Gin Gly Ser Tyr 
455 



Leu Ser Val Gly 
470 



Gly Gly Thr Ala 
485 



He Gly His Val 



Met Glu Arg Phe 
330 



Ala Leu Ala Phe 
345 



Gly Thr Glu Gin 



Arg He Pro Ser 
380 



Lys Leu Ala Pro 
395 



Thr Gin Glu Arg 
410 



Phe Gly Ser Asn 
425 



Pro Ala Ser He 



Asn Asp Val Leu 
460 



Ser Gly Gly Ala 
475 



Val Trp Gin Tyr 
490 



Gly Pro Met Met 
505 



His Ala Ser Asn 
335 



Thr Leu Thr Ser 
350 



Tyr Met Ser Gly 
365 



Phe Ser Thr Ser 



Leu Arg Lys Cys 
400 



Trp He Asn Asn 
415 



Val Ala Val Val 
430 



Ser Gly Leu Val 
445 



Gly Gly Leu Leu 



Ala Ser Asn Phe 
480 



Thr Ala Ala Thr 
495 



Ala Lys Pro Gly 
510 
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Val Thr lie Thr lie Asp Gly Arg Gly Phe Gly Ser Ser Lys Gly Thr 
515 520 525 



Val Tyr Phe Gly Thr Thr Ala Val Ser Gly Ala Asp lie Thr Ser Trp 
530 ~ 535 540 



Glu Asp Thr Gin lie Lys Val Lys lie Pro Ala Val Ala Gly Gly Asn 
545 ' 550 555 560 



Tyr Asn He Lys Val Ala Asn Ala Ala Gly Thr Ala Ser Asn Val Tyr 

565 570 575 



Asp Asn Phe Glu Val Leu Ser Gly Asp Gin Val Ser Val Arg Phe Val 
580 585 590 

Val Asn Asn Ala Thr Thr Ala Leu Gly Gin Asn Val Tyr Leu Thr Gly 
595 600 605 

Ser Val Ser Glu Leu Gly Asn Trp Asp Pro Ala Lys Ala He Gly Pro 
610 615 620 



Met Tyr Asn Gin Val Val Tyr Gin Tyr Pro Asn Trp Tyr Tyr Asp Val 
625 630 635 640 

Ser Val Pro Ala Gly Lys Thr He Glu Phe Lys Phe Leu Lys Lys Gin 

645 650 655 

Gly Ser Thr Val Thr Trp Glu Gly Gly Ser Asn His Thr Phe Thr Ala 
660 665 670 



Pro Ser Ser Gly Thr Ala Thr He Asn Val Asn Trp Gin Pro 
675 680 685 



<210> 53 

<211> 399 

<212> PRT 

<213> Bordetella pertussis 

<400> 53 



66 



Met Gin Gin Ser His Gin Ala Gly Tyr Ala Asn Ala Ala Asp Arg Glu 
15 10 15 



Ser Gly lie Pro Ala Ala Val Leu Asp Gly lie Lys Ala Val Ala Lys 
20 25 30 



Glu Lys Asn Ala Thr Leu Met Phe Arg Leu Val Asn Pro His Ser Thr 
35 40 45 



Ser Leu lie Ala Glu Gly Val Ala Thr Lys Gly Leu Gly Val His Ala 
50 55 60 



Lys Ser Ser Asp Trp Gly Leu Gin Ala Gly Tyr He Pro Val Asn Pro 
65 70 75 80 

Asn Leu Ser Lys Leu Phe Gly Arg Ala Pro Glu Val He Ala Arg Ala 

85 90 95 



Asp Asn Asp Val Asn Ser Ser Leu Ala His Gly His Thr Ala Val Asp 
100 105 HO 



Leu Thr Leu Ser Lys Glu Arg Leu Asp Tyr Leu Arg Gin Ala Gly Leu 
115 120 125 

Val Thr Gly Met Ala Asp Gly Val Val Ala Ser Asn His Ala Gly Tyr 
130 " 135 140 

Glu Gin Phe Glu Phe Arg Val Lys Glu Thr Ser Asp Gly Arg Tyr Ala 
145 150 155 160 

Val Gin Tyr Arg Arg Lys Gly Gly Asp Asp Phe Glu Ala Val Lys Val 

165 170 175 

He Gly Asn Ala Ala Gly He Pro Leu Thr Ala Asp He Asp Met Phe 
180 185 190 



Ala He Met Pro His Leu Ser Asn Phe Arg Asp Ser Ala Arg Ser Ser 
195 200 205 
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Val Thr Ser Gly Asp Ser Val Thr Asp Tyr Leu Ala Arg Thr Arg Arg 
210 215 220 



Ala Ala Ser Glu Ala Thr Gly Gly Leu Asp Arg Glu Arg lie Asp Leu 
225 230 235 240 



Leu Trp Lys lie Ala Arg Ala Gly Ala Arg Ser Ala Val Gly Thr Glu 

245 250 255 



Ala Arg Arg Gin Phe Arg Tyr Asp Gly Asp Met Asn lie Gly Val lie 
260 265 270 



Thr Asp Phe Glu Leu Glu Val Arg Asn Ala Leu Asn Arg Arg Ala His 
275 280 285 



Ala Val Gly Ala Gin Asp Val Val Gin His Gly Thr Glu Gin Asn Asn 
290 295 300 

Pro Phe Pro Glu Ala Asp Glu Lys He Phe Val Val Ser Ala Thr Gly 
305 310 315 320 

Glu Ser Gin Met Leu Thr Arg Gly Gin Leu Lys Glu Tyr He Gly Gin 

325 330 335 



Gin Arg Gly Glu Gly Tyr Val Phe Tyr Glu Asn Arg Ala Tyr Gly Val 
340 " 345 350 



Ala Gly Lys Ser Leu Phe Asp Asp Gly Leu Gly Ala Ala Pro Gly Val 
355 360 365 



Pro Ser Gly Arg Ser Lys Phe Ser Pro Asp Val Leu Glu Thr Val Pro 
370 " ~ 375 380 



Ala Ser Pro Gly Leu Arg Arg Pro Ser Leu Gly Ala Val Glu Arg 
385 390 395 



<210> 54 
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<211> 275 
<212> PRT 

<213> Bacillus amyloliquef aciens 
<400> 54 

Ala Gin Ser Val Pro Tyr Gly Val Ser Gin lie Lys Ala Pro Ala Leu 
15 10 15 



His Ser Gin Gly Tyr Thr Gly Ser Asn Val Lys Val Ala Val lie Asp 
20 25 30 



Ser Gly lie Asp Ser Ser His Pro Asp Leu Lys Val Ala Gly Gly Ala 
35 40 45 



Ser Met Val Pro Ser Glu Thr Asn Pro Phe Gin Asp Asn Asn Ser His 
50 55 60 



Gly Thr His Val Ala Gly Thr Val Ala Ala Leu Asn Asn Ser lie Gly 
65 70 75 80 



Val Leu Gly Val Ala Pro Ser Ala Ser Leu Tyr Ala Val Lys Val Leu 

85 90 95 



Gly Ala Asp Gly Ser Gly Gin Tyr Ser Trp lie lie Asn Gly lie Glu 
100 105 110 



Trp Ala lie Ala Asn Asn Met Asp Val lie Asn Met Ser Leu Gly Gly 
115 120 125 



Pro Ser Gly Ser Ala Ala Leu Lys Ala Ala Val Asp Lys Ala Val Ala 
130 * 135 140 



Ser Gly Val Val Val Val Ala Ala Ala Gly Asn Glu Gly Thr Ser Gly 
145 " 150 155 160 



Ser Ser Ser Thr Val Gly Tyr Pro Gly Lys Tyr Pro Ser Val lie Ala 

165 170 175 



Val Gly Ala Val Asp Ser Ser Asn Gin Arg Ala Ser Phe Ser Ser Val 
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180 



185 



190 



Gly Pro Glu Leu Asp Val Met Ala Pro Gly Val Ser lie Gin Ser Thr 
195 200 205 



Leu Pro Gly Asn Lys Tyr Gly Ala Tyr Asn Gly Thr Ser Met Ala Ser 
210 " 215 220 



Pro His Val Ala Gly Ala Ala Ala Leu lie Leu Ser Lys His Pro Asn 
225 " 230 235 240 



Trp Thr Asn Thr Gin Val Arg Ser Ser Leu Glu Asn Thr Thr Thr Lys 

245 250 255 



Leu Gly Asp Ser Phe Tyr Tyr Gly Lys Gly Leu lie Asn Val Gin Ala 
260 265 270 



Ala Ala Gin 
275 



<210> 55 
<211> 182 
<212> PRT 

<213> Bacillus subtilis 
<400> 55 

Ala Ala Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala 
15 10 15 



Ser Phe Asn Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp 
20 25 30 



Ser Arg Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr 
35 40 45 



Asn Tyr Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu 
50 55 60 



Asp Glu Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly 
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65 70 75 80 



Gly Ala Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys 

85 90 95 



Val Ala Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Gly 
100 105 110 



Lys Ala Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser 
115 ' 120 125 



lie Tyr Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Arg Leu 
130 135 140 



Asp Gly Ala Arg Asn Val Gin lie His Gly Val Gly His lie Gly Leu 
145 ~ 150 155 160 



Leu Tyr Ser Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly 

165 170 175 



Gly Gly Gin Asn Thr Asn 
18 0 



<210> 56 

<211> 444 

<212> DNA 

<213> Homo sapiens 

<400> 56 

gctgaccaac tgactgaaga gcagattgca gaattcaaag aagctttttc actatttgac 60 

aaagatggtg atggaactat aacaacaaag gaattgggaa ctgtaatgag atctcttggg 120 

cagaatccca cagaagcaga gttacaggac atgattaatg aagtagatgc tgatggtaat 180 

ggcacaattg acttccctga atttctgaca atgatggcaa gaaaaatgaa agacacagac 240 

agtgaagaag aaattagaga agcattccgt gtgtttgata aggatggcaa tggctatatt 300 

agtgctgcag aacttcgcca tgtgatgaca aaccttggag agaagttaac agatgaagaa 360 

gttgatgaaa tgatcaggga agcagatatt gatggtgatg gtcaagtaaa ctatgaagag 420 
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tttgtacaaa tgatgacagc aaag 



444 



<210> 57 
<211> 2058 
<212> DNA 

<213> Bacillus circulans 
<400> 57 

gcgccggata cctcggtatc caacaagcaa aatttcagca ccgacgtcat ctatcaaatt 60 

ttcaccgaca ggttttcgga cggcaatccc gccaacaatc cgaccggcgc ggcgtttgac 120 

ggaacctgca cgaacctccg gctgtattgc ggcggcgact ggcagggcat catcaacaaa 180 

atcaacgacg gttacctgac cgggatgggc gttaccgcca tctggatctc ccagccggtc 240 

gaaaacatct acagcatcat caattattcc ggcgtaaaca acacggccta tcacggctac 300 

tgggcccggg acttcaagaa gacgaatccg gcctacggca cgattgcgga cttccagaac 360 

ctgatcgccg ccgcgcatgc aaaaaacatc aaagtcatta tcgactttgc cccgaaccat 420 

acgtcgcccg cctcgtccga ccagccttcc tttgcggaaa acggccggct gtacgataac 480 

ggcacgctgc tcgggggata cacgaacgat acgcagaacc tgttccacca taacggcggc 54 0 

acggactttt ccacgaccga aaacggcatc tacaaaaacc tgtacgatct cgccgacctg 600 

aaccataaca acagcaccgt ggacgtctac ttgaaggacg cgatcaaaat gtggctggac 660 

ctcggcatcg acggcatccg catggatgcg gtgaagcata tgccgttcgg ctggcagaag 720 

agctttatgg ctgccgtcaa caactataag ccggtcttta ccttcggcga atggttcctg 780 

ggcgtaaatg aagtgagccc ggaaaaccat aagtttgcca acgaatccgg catgagcctg 840 

cttgatttcc gttttgccca aaaggtgcgg caggtgttcc gggacaacac cgacaatatg 900 

tacggcctga aggcgatgct ggagggctcc gcagccgatt acgcccaggt ggatgaccag 960 

gtgacgttca tcgacaacca tgacatggag cgtttccacg caagcaatgc aaaccgccgg 1020 

aagctggagc aagcgcttgc gttcacgctg acctcgcgcg gcgtccccgc catttattac 1080- 

ggcaccgagc agtacatgtc gggcgggacc gatccggaca accgggcgcg gatcccttcc 114 0 

ttctccacgt cgacgaccgc ctatcaggtc attcaaaagc tggcgccgct gcgcaagtgc 1200 

aacccggcca tcgcctacgg atcgacgcag gagcgctgga tcaacaacga cgtgctcatt 1260 
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tatgagcgca 


aauucggcag 


^ 4- 4- /-~f y-«» /— « 

CddCgLLgot 




LLaavv»yy^aa 


L> L- L Cl C* C* v— » y y 


1320 


ccggcttcca 


4— 4- 4- /"«r /"* ra ^« 4- 

iLucgggaCL 


4- y-t 4— y-^» r-^ 4- 4- /^» 

Ly LCaCL. LLO 




y Ly u y O Lauaa 


ccr^pcrtcctt 


1380 


ggcggccttc 


4— — \ — \ y— i /-^r y-» — > 

LgadCggCdd 




<T +" o r^f <T t~ C r*Ci 
y Lauy u L.uuy 


\_y y y >J y vy * — y \^ 


ctccaatttc 


1440 


acgcttgcgg 


y«-"t / — 1 /V y"»» y"^ /-»■ y~1 —\ y— •( 

ccggcggcdc 


ggcggrgLgg 


Lay UaLaLLy 


rrrnptaccfQC 


aacaccaacc 


1500 


atcgggcatg 


t cgggccgat 


gdiggccddg 


ooyyyoy uya 


r*rf^1"r , accrat 

V_y CI L« >— ' O V— * ^ C*. 1— 


caacaaccac 

>w V-^ U. v-y VyJ vyj ^y 


1560 


ggcttcggct 


ctagcaaagg 


CaCCy LCLdC 


4- 4- r~\ n ~\~ ^ rrr 3 
L, LLyy La^y a 


rTfrrrTrrrt" n3 rr 


V-y N-4 VyJ VyJ VyJ ^yj ^yj »-* >^ 


1620 


atcacgtctt 


gggaagacac 


y Ldyd LLaaa 


r^"l , "^ri^^ ^ ^^^"h1~^ , 

y UUUU L LVy 


caaccatcac 


aggcggcaac 


1680 


tacaacatta 


aagtcgcaaa 


y~» y— < 4— y~if /-> /-»f <a 

cgcugccgyd 


aLyyLaciyua 


^1~rr1"atatQa 


caactt ccrao 

L<4 V*» W 


1740 


gtattgtccg 


gagaccaggt 


cagcgtccgc 


LLLy iyy uoa. 


Cl *w CI CI > — • y ^— ' y CI V_y 


gacggccctt 


1800 


gggcaaaatg 


tgtacctgac 


gggcdgugtL 


ay Lyay l l, y y 


VyJ V— j Ol Cyl V-y ^ VyJ *^ «-* 


cccggcaaaa 


18 60 


gcaa ucgggc 


Ly a u y LaL/ua 


1" raaatcatt 


t accaatatc 


cgaactggta 


ttatgacgtc 


1920 


agcgttccgg 


ccggcaaaac 


gatcgagttc 


aagtttttga 


aaaaacaagg 


ctccaccgtc 


i o q n 

iyy u 


acgtgggaag 


gcggcagcaa 


ccacaccttc 


accgcgccgt 


ccagcggcac 


cgcgaccatt 


2040 


aacgtgaatt 


ggcagcca 










2058 



<210> 58 
<211> 1197 
<212> DNA 

<213> Bordetella pertussis 

<400> 58 _ 

atgcagcaat cgcatcaggc tggttacgca aacgccgccg accgggagtc tggcatcccc 6U 

gcagccgtac tcgatggcat caaggccgtg gcgaaggaaa aaaacgccac attgatgttc 120 

cgcctggtca acccccattc caccagcctg attgccgaag gggtggccac caaaggattg 180 

ggcgtgcacg ccaagtcgtc cgattggggg ttgcaggcgg gctacattcc cgtcaacccg 240 

aatctttcca aactgttcgg ccgtgcgccc gaggtgatcg cgcgggccga caacgacgtc 300 

aacagcagcc tggcgcatgg ccataccgcg gtcgacctga cgctgtcgaa agagcggctt 360 

gactatctgc ggcaagcggg cctggtcacc ggcatggccg atggcgtggt cgcgagcaac 420 

cacgcaggct acgagcagtt cgagtttcgc gtgaaggaaa cctcggacgg gcgctatgcc 4 80 
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g tgcagta tc 


gccgcaaggg 


cggcgacgat 


uucgaggcyg 


tcddgg tgdL 


Ly y Ldd LyLL 




gccggtattc 


cactgacggc 


ggauaucgac 


ra +■ r~i ~\~ +■ r~* r~* 

dig t tuyuud 


l l d uy uuy L-d 


L LL' v«» u a L/ 


60 0 

vJ W W 


tt ccgcgact 


cggcgcgcag 


L-ucggugacc 


agcggcgciL.u. 


uy y uy aUL-y a 


l lciol* >-y y 


660 


cgcacgcggc 


gggccgccag 


cgaggccacg 


/r-r j~% fr /~* ppf rvrx 

ggcygcougy 


ct L uy Ly aaL.y 


LCI LLy Cl^ O L- y 


720 


ttgtggaaaa 


tcgctcgcgc 


cggcgcccgr. 


4— y—t /—» /^<f /— « -*\ /"Y 4- /^f /~<f 

iccgcdgLyg 


y LdLLy dyy l 


y Ly LL.VJV^Vw'ClVJ 


780 


ttccgctacg 


acggcgacat 


gaauaucggc 


y Ly d Ludu^y 


ct l l LLy ay l 




840 


aatgcgctga 


acaggcgggc 


gcacgccguc 


ggcycgudyy 


aLy l y y l l l a. 


rrr , s1~crcTcact 

y v » a y v»» i— 


900 


gagcagaaca 


atcctttccc 


ggaggcagat 


gdgddgduuL 


L L y L L y L a. L L 


rTfTrT*3 rrfrrrt" 
y y u l» ci v — y y v_ 


960 


gaaagccaga 


tgctcacgcg 


cgggcaac ug 


ddggddLdOd 


L iy yuuayua 


yLyN-«yy , *-'yc*y 


1020 


ggctatgtct 


tctacgagaa 


ccgtgcatac 


ggcgtggcgg 


ggaaaagcct 


gttcgacgat 


1080 


gggctgggag 


ccgcgcccgg 


cgtgccgagc 


ggacgttcga 


agttctcgcc 


ggatgtactg 


1140 


gaaacggtgc 


cggcgtcacc 


cggattgcgg 


cggccgtcgc 


tgggcgcagt 


ggaacgc 


1197 


<210> 59 
<211> 825 
<212> DNA 

<213> Bacillus amyloliquef aciens 








<400> 59 
gcgcagtccg 


tgccttacgg 


cgtatcacaa 


attaaagccc 




rtrtcaaaac 


60 


tacactggat 


caaatgttaa 


agtagcggtt 


atcgacagcg 


y LdLLya l l l 


ttrtcatcct 


120 


gatttaaagg 


tagcaggcgg 


agccagcatg 


gttccttctg 




tttccaaaac 


180 


aacaactctc 


acggaactca 


cgttgccggc 


acagttgcgg 


L- L v L L a a L CI CI 


p1"caatcQCft 

u ^ v^* y 


240 


gtattaggcg 


ttgcgccaag 


cgcatcactt 


tacgctgtaa 


d d y L L v L. V^vj y 


t" actaacaat 

^ *. >w» y • 


300 


tccggccaat 


acagctggat 


cattaacgga 


atcgagtggg 


Lyd LLy Lada 




360 


gttattaaca 


tgagcctcgg 


cggaccttct 


ggttctgctg 


L L L Lddddy L 


LJ y v ci y l, uy a i— 


420 


aaagccgttg 


catccggcgt 


cgtagtcgtt 


gcggcagccg 


gtaacgaagg 


cacttccggc 


480 


agctcaagca 


cagtgggcta 


ccctggtaaa 


taccottctg 


tcattgcagt 


aggcgctgtt 


540 


gacagcagca 


accaaagagc 


atctttctca 


agcgtaggac 


ctgagcttga 


tgtcatggca 


600 
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4— *~% /~* /**"• ft 4~ ra 4- 

CCLyyCg Ua L 


CLaLCCdaay 


z-' 3 r> PT P* P" 1 4~ 

CaCyCU COO L. 


yyociciocicia l. 


Z± P'PTPfPTPTPTT't - a 


^aauy y ca. o y 


\j \j \j 


tcaatggcat 


ctccgcacgt 


tgccggagcg 


gctgctttga 


ttctttctaa 


gcacccgaac 


720 


tggacaaaca 


ctcaagtccg 


cagcagttta 


gaaaacacca 


ctacaaaact 


tggtgattct 


780 


ttctactatg 


gaaaagggct 


gatcaacgta 


caggcggcag 


ctcag 




825 


<210> 60 . 
<211> 873 
<212> DNA 

<213> Thermus thermophilus 










<400> 60 
atggaggcga 


tgcttccgct 


ctttgaaccc 


■n ;aPTPfp , p , pfpfPT 


\— \^ V— • L, v — y L. 


x-j t—4. >^ V-/ > — ' <-* >— ' 


60 


cacctggcct 


accgcacctt 


cttcgccctg 




ooaoyayooy 


y y y v y a Q v — v — • 


120 


gtgcaggcgg 


tctacggctt 


cgccaagagc 




v— ' v — l y aay y a 


n a ^ p cr cr cr t a c 

y y q > — » y y y < — c* w 


18 0 


aaggccgtct 


tcgtggtctt 


tgacgccaag 


/T P* P" 1 /~> 4"" 4- 

yCCCCCtLLL 


4- pprf ppa P"* PT^ 

LLuy LLduya 


y y w u» d v— » y q y 


240 


gcctacaagg 


cggggagggc 


cccgaccccc 


y y l.oo 


O U y V-J V — CI y Vw* 


caccctcatc 


300 


aaggagctgg 


tggacctcct 


r^r /T /"* /~T "4~ t™ *™l 

gygy l Ltdcc 


LLjL/U Luy ay y 


L_ \ v ■ y y w l— d 


caaaacaaac 

Vw^ ' 


360 


gacgttctcg 


ccaccctggc 


caagaaggcg 


pt :a 3 ^ a rrrf a rr 

gciaciciyyciyy 


rr rrt" ^ nn^ nnt" 
y y l a ay y i_ 


crccfcatcctc 


420 


accgccgacc 


gcgacctcta 


ccaactcgtc 


4- p/ina ppnrn 

LCcgdLLyuy 


t" rrr r- rr t~ fT* t~ 

LOU 0 v y l. v— > 


\^ V^* U. ^ t-* 


480 


ggccacctca 


tcaccccgga 


gtggctttgg 


pt "z» pr 0 a pt"H a pn 

gagao.g ucioy 


ffpf)- P* 1 PT PT P" P"" 

yoo L.uay y 


y y 0 y u ^ v— ^ ^ 


540 


gtggacttcc 


gcgccctcgt 


gggggacccc 






p^piacrcrcatc 

Vw' ci cj. y y y 1-. ^ — ■ 


600 


ggggagaaga 


ccgccctcaa 


gctcctcaag 


pt a p/i* ptptpt pt a a 

gdg Lgyggaa 


yuL u y y 0. a. a a. 


rrtrctcaaa 


660 


aacctggacc 


gggtaaagcc 


agaaaacgtc 




tcaaaaccca 


cctggaagac 


720 


ctcaggctct 


ccttggagct 


ctcccgggtg 


cgcaccgacc 


tccccctgga 


ggtggacctc 


7 80 


gcccaggggc 


gggagcccga 


ccgggagggg 


cttagggcct 


tcctggagag 


gctggagttc 


840 


ggcagcctcc 


tccacgagtt 


cggcctcctg 


gag 
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<210> 61 

<211> 588 

<212> DNA 

<213> Escherichia coli 
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<400> 61 

gtgatttctt atgacaacta cgtcaccatc cttgatgaag aaacactgaa agcgtggatt 60 

gcgaagctgg aaaaagcgcc ggtatttgca tttgataccg aaaccgacag ccttgataac 120 

atctctgcta acctggtcgg gctttctttt gctatcgagc caggcgtagc ggcatatatt 180 

ccggttgctc atgattatct tgatgcgccc gatcaaatct ctcgcgagcg tgcactcgag 240 

ttgctaaaac cgctgctgga agatgaaaag gcgctgaagg tcgggcaaaa cctgaaatac 300 

gatcgcggta ttctggcgaa ctacggcatt gaactgcgtg ggattgcgtt tgataccatg 360 

ctggagtcct acattctcaa tagcgttgcc gggcgtcacg atatggacag cctcgcggaa ' 420 

cgttggttga agcacaaaac catcactttt gaagagattg ctggtaaagg caaaaatcaa 480 

ctgaccttta accagattgc cctcgaagaa gccggacgtt acgccgccga agatgcagat 540 

gtcaccttgc agttgcatct gaaaatgtgg ccggatctgc aaaaacac 588 
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